Consumption, capital stock, and endogenous gron tih ratecs. In Zou's Imlodel (unlike traditional * Whv Britishi indlusIt) has (Iccli med since milodels), inflation is nio longer supeincutral in 1 850. relation to long1-un g')rowthl.
I. Introduction
Traditional optimal growth models such as Phelps (1961) , Cass (1965) and Koopmans (1965) have demonstrated that, with typical neoclassical production function and exogenously given time dlscount factor, the maximization of an additive utility function defined on per capita consumption by a representative agent or family leads to a unique steady state where the net marginal productivity of capital equals the time discount rate. If two countries have the same technology and the same discount rate, It is expected that per capita consumption, per capita capital stock, saving rate and returns on capital are all equalized in steady state.
This well-known convergence theorem of economic growth has been faced with a growing number of challenges In recent years. Empirically, the convergence theorem cannot explain several puzzling economic facts: (i) why the growth rates In some developing countries with Confucian culture, like four East Asian 'miracles' of South Korea, Taiwan, Hong Kong and Singapore are so high and the rates In some developing countries so low; (ii) why the relative income gap between developed countries and developing countries is getting wider rather than narrowing; (MIl) why productivity levels have not converged; and (iv) why the nations with Protestant religious establishment In 1870 had 1979 per caplta income more than one-third higher than the nations with Catholic religion (DeLong, 1987) . To try to answer these problems, some This paper Is based In part on the flrst two chapters of my Ph.D thesis subwltted to Harvard University In May 1989. I am grateful to Jeffrey Sachs, Richard Caves, Dwight Perkins, Bela Balassa, Andrew Newman, Lawrence Summers, Philippe Well, Danyang Xie, Xlnsheng Zeng for helpful discussions ana comments. new theories have emerged. A typical starting point for these new theories is to depart from the usual assumption of diminishing returns (Romer, 1986, and Lucas, 1988) . Romer (1986) has snown that, under increasing returns to scale, the level of per capita Income In different countries need not converge.
We believe that culture differences among countries, In addition to technology, play an important role In the determination of economic growth,
Here our alternative growth model is based on Max Weber's theory of "the spirit of capitalism" and a mathematical model of Mordecal Kurz (1968) . In an unduly neglected paper of tne economics profession, Kurz (1968) deviates from the conventional wisdom of economics and defines utility function on both consumption and capital which he calls wealth effects. As we will see In Section II, this novel definition of preference function reflects the essence of the spirit of capitalism: the continual accumulation of wealth for Its own sake, rather than for the materlal rewards that It can serve to brlng. (We hasten to add that Kurz's original model Is a purely technical one and he does not offer any explanation or Justification for his Inclusion of capital Into the preference. We hope that our reasoning will not distort Kurz's original Ideas.)
As a result of the presence of so-called wealth effects in the preference function, the steady state capital stock Is larger than the modified golden rule level, and the forms of utility functions play a crucial role in determining equilibrium consumption and capital. Therefore, countries with the same technology and the same time discount rate may have different steady state depending on the difference In their wealth effects or their capitalist spirit.
In recent contributions to endogenous growth theory, the technology Is often assumed to be constant or Increasing returns In capital Input. To generate growth, for all levels of capital stock, the net marginal product of capital is further assumed to be hounded below by the time liscount rate. In Sections III and IV, we will demonstrate how the capitalist spirit can cause endogenous growth even though the net marginal product of capital can be smaller than the time discount rate or can go to zero as capital increases without bound. Through a specific example, It is shown that the stronger the capltalist spirit, the higner the endogenous growth rate and the saving rate.
In Section V, we extend the model to a monetary economy. In a hybrid Sidrauski-Kurz model, we find that there exist multiple balanced growth paths and Inflation can increase the balanced growth rates.
Section VI discusses the empirical relevance of the capitalist spirit lel. By citing work of sociologists, historians and economists, we will see that the capitalist spirit approach to economic growth and development has been widely used in many historical and empirical studies.
We conclude this paper In Section VII with a few remarks.
II. "The Spirit of Capitalism" and Its Mathematical Representation
Here we first present a model essentially the same as in Kurz 8'. A representative agent maximizes a discounted utility over an infinite time horizon subject to a dynamic constraint of capital accumulation:
where c Is consumption, k Is capital stock, and p is the time discount rate and 0 < p < 1. f(k) Is the r.et cutput function (= gross output -capital depreciation). A dot over a variable denotes time derivative. The utility function has the following standard properties:
The net output function f(k) is typically neoclassical:
so f(k) is strictly concave; and when capital stock Increases without bound, the net marginal product of capital goes to zero and the net output increases to infinity.
The optimal path of capital accumulation is described by the following two dynamic equations:
Let the steady state values be denoted is k and c , then
Two facts Immediately follow from these two equations. First, the steady state capital sLock Is higher than modified golden rule level. To see this, we compare the steady state condition (4) to the modified golden rule In Cass
where kmg denotes the modified golden rule capital. Since f''(k) < 0, v'(k) and u'(c! are positive for all k and c, k > kmg. Second, the steady state Marx (1977) and John Maynard Keynes (1971) , among many others.
In the "Wealth of Nations", Adam Smith (1937) makes the following description of a capitalist society's saving behavior:
"The principle which prompts to save, Is the desire of bettering our condition, a desire which though generally calm and dispassionate, comes with us from the womb, and nceer leaves us tlll we go into the And so the cake increased; but to what end was not clearly contemplated. Individuals would be exhorted not so much to abstain as to defer, and to cultivate the pleasures of security and anticipation. Saving was for old age or for your children; but this was only In theory ---the virtue of the cake was that It was never to be consumed, neither by you nor by your children after you" (P.12, italic added).
Therefore, defining utility on both cornsumption and capital Is a way to model the nature of capitalism mathematically. In this respect, for spzace limitation, we add only one more excellent quotation from Gustav Cassel( 1 924 To define utility function on both consumption and capital or wealth Is also a way to model man no only as an economic animal, but also a political animal. Ever since Aristotle, we are taught that "man Is by nature an animal of Intended to live In a polls". (see Aristotle, 1958) . Wealth or property provides man not only consumptlon means but also political power and social prestige. Possession of wealth Is, to a considerable degree, a measure and standard of a person's success In a society. Thus capital and wealth directly enter to the utility function of the representative agent of the capitalist economy. ,n a recent book on power, Galbraith (1984) , following the long traciltion of sociology and political science, classifies wealth as one of three resources of political power. "In past 'ime, so great was the prestige of property that ... Knight, 1942, P.82) . Seeking high social position and power has been long recognized as one of the most Important motivation In capital accumulation. In the discussion related to the spirit of capitalism, Max Weber (1958) explicitly states that "the desire for the power and recognition whilch the mere fact of wealth brings plays Its part" (P.70) In capital accumulation.
So much is the Justifications why we should define a representative agent's utility function on both consumptlon and capital (or wealth). We turn next to the relation between the capltalist spirit and endogenous growth.
III. "The Spirit of Capitalism" and Endogenous Growth
Recent contributions to endogenous growth theory have shown that long-run growth rate can be endogenously determined by preference and technology. A common starting point of many models Is to assume that the prod ction technology 's Increasin_ or constant returns to scale instead of diminishing returns: e.g., Romer (1986) , Lucas (1988) , Barro (1990) We are going to show that the Inclusion of the capitalist spirit into the model can generate endogenous growth without this l^war boundary condition. In this section we will retain all the assumptions regarding the utility functions in the last section. In the following, unless otherwise noted, the net production function Is strictly concave and, when capital stock Increases to Infinity, the net output also Increases to Infinity, but the net margir-al product of capital can be less than the time discount rate, p:
f''(k) < 0, and f(w)-> w, and f'(w) < p.
From the last section, the optimal conditions regarding the time path of consumption and capital accumulation can also be written as:
where mr(c) Is the coefficient of the absolute risk aversion:
It Is Immediate from (6) that, if there is no capitalist spirit and v(k) and v'(k) are zero, we go back to the standard Cass model: in the long run, as the net marginal product of capital is less than the time discount rate, p, consumption growth will stop when the net marginal product equals the time discount rate, i.e., f'(k) = p. All the new endogenous growth models have tried to "escape" from this rule by modifying the technology such that the net marginal product of capital is always larger than the time discount rate (the lower boundary condition). With this lower boundary condition, capital and consumption will grow for ever.
Due to the existence of capitalist spirit In our model, the lower boundary condition Is not necessary for unbounded growth of capital and consumption:
is larger than the time discount rate p and k is any value satisfying the inequality:
f'(k) < p. Then consumption and capital will rise for ever.
Proof: In equation (6), if f'(k) a p, the right hand side will be positive and consumption will rise: c > 0. If ' (k) < p, and suppose that there exists a steady state, then, from k = 0, f(k) = c, and from c = 0,
But equation (7) cannot hold because by assumption, f'(k) + v'(k)/u'(f(k)) > p for any k satisfying f' (K) < p. So c cannot be zero. The case that c is negative can be ruled out. This Is because a negative c can happen only If c < f(k) for any value of k that Is higher than modified golden rule level. In
But then, k in (2) will be positive for f(k) > c and capital will increase to infinity at the same time when consumption keep decreasing. Sooner or later, the marginal utility of consumption will be significantly higher than the 
IV. Two Examples
We first present an example by assuming that the net output is constant returns to capital as in Barro (1990) and Rebelo (1991) :
Just for simplicity, we let the utility functions be:
here the parameter l is positive and it measures the capitalist spirit.
To generate endogenous growth In the Barro-Rebelo model, it is essential
to have the net marginal product of capital be greater than the time discount rate: A > p. This condition can be easily relaxed in our capitalist spirit model. In fact, let A < p and so f'(k) (= A) < p. Furthermore, for u(c) = logc and v(k) = Slogk, v'(k)/u'(f(k)) = 1lA. If RA > p though A < p, by Proposition 1, there will be endogenous growth. But since f'(k) equals to A (A > 0) for all k, we have:
Proposition 2: Let f(k) = Ak and A < p. there will be endogenous growth if (1 + J)A is larger than the time discount rate p; and the balanced growth rate, denoted as y, is given by:
Proof: The current value Hamiltonian is:
here A Is the costate variable. The optimal conditions are:
Differentiate condition (8) with respect to time and denote the constant growth rate of consumption as 1,
Substitute I into (9):
Differentiate (11) with respect to time on both sides,
That is to say, the growth rate of capital on the balanced growth path Is the same as the growth rate of consumptlon. Substitute k/k = i into (10):
Then use (11) and (12) 
To have positive growth rate In (13), A -p/(l + g) needs to be positive, namely, (1 + J)A > p. From equation (13), the growth rate Is higher if the spirit of capitalism Is stronger:
Even If technology and the time discount rate are the same across countries, the growth rates will be different If the capitalist spirit is different.
On the balanced growth path, the saving rate, s, Is
So the saving rate is an Increasing function of the capitalist spirit:
As a second example, we let:
c and k will be positive all the time. To see this, we only need to check that the condition in Proposition 1 Is satisfied:
Thus there exists no steady state if ga > p, and consumption and capital stock will keep rising.
V. Inflation and Endogenous Growth
The capitalist splrit model provides a convenlent framework to study money and growth. While the general analysis of a hybrid Kurz-Sidrauski model can be done, for tractability and simplicity, we will mainly rely on some specific functions to see how inflation affects the endogenous growth rate.
Again let the technology be the same as in Barro-Rebelo model:
With money, the wealth accumulation equation becomes:
where m stands for the real balances, a for wea.th, x for the government transfer, and n is the expected inflation rate.
We assume that the representative agent maximizes the following discounted utility with "the spirit of capitalism" separable from the typical utility function In the Sidrauski model:
To explicitly calculate the endogenous rate of growth, we let:
The optimal conditions are (A Is the costate variable):
By definition, 20) here 9 is the money growth rate and p is the price level. On the perfect foresight path, the expected inflation rate equals the actual one:
In addition, the government transfer, x, is just the revenue from Inflation:
Substituting (20), (21) and (22) into (17), (18) and (19), we obtain: Next we want to solve the balanced growth rate, 1, In terms of technology, preference parameters and money growth rate. In (23), (24) and (25), substitute all the growth rates with the common variable A:
As (26) plus (27) equals (28):
Simple algebra leads to
Therefore we have two possible balanced growth rates:
In passiag we note that, If the capitalist spirit is not present In the model, In other words, if 13 = 0, the utility function Is (logc + logm) and the unique balanced growth rate Is directly given by equations (16) and (18):
which is exactly the same as the case of the real economy and Is Independent of Inflation. In this case, to guarantee positive growth, the net marginal product of capltal has to be larger than the time discount rate (the lower boundary condition). By the way, we cannot set 1 = 0 In (29) and (30) to get the balanced growth rate because (29) and (30) are derived with the assumption that 0 > 0.
In (29) and (30), we can show:
Proposition 3: The higher the inflation rate, the higher the balanced growth rates.
Proof: Differentiate w and 72 with respec. to 9 In (29) and (30):
In the appendix, it is shown that the right hand side of (31) Is positive and 8a /aO > 0. As the right hand side of (32) Is larger than the one in (31),
072/8e
> 0 as well. The possible reason for this result might be the following: with higher rate of money supply and higher Inflation, the representative agent tends to substitute real balance holdings with capital.
That will stimulate the rate of Investment and capital accumulation, which In turn raises the balanced growth rate in the economy. In the end, as the balanced growth rate goes up, the rise in the rate of money growth does not bring about a full proportional rise In Inflation rate. To see this, Just look at the following Identity:
On the balanced growth paths, 7 = e -n, i = I and 2.
Differentiate this equation with respect to the rate of money growth:
Therefore, Inflation falls short of the money growth rate. Proof: In equations (29) and (30), differentiate 7 and y2 with respect to 5, and rearrange terms,
Again (33) and (34) are shown to be positive In the appendix. Thus the positive association between the spirit of capitalism and economic growth holds in both real economy and monetary economy.
VI. The Empirical Relevance of the Capitalist Spirit Model
It Is interesting to observe tha' we economists tend to explain growth and development by dealing with capital, labor and technology, while historians, political scientists and sociologists pay much more attention to the cultural and other institutional background of growth and development.
That might be the division of labor among intellectuals. Our model is an attempt to reconcile in part both stories told by economists and other social scientists.
Since Max Weber published his famous study, "The Protestant Ethic and 
VII. Concluding Remarks
This paper has shown that a strong capitalist splrlt can lead to unbounded growth of consumption and capital even though the net marginal product of capital Is less than the tlme discount rate or goes to zero when capital stock Increases to infinity. In doing this we have relaxed the technology condition required In many endogenous growth models and at the same time integrated two approaches to economic growth and development ---the production technology approach and the cultural approach ---Into a single model.
While we have mainly focused on the role of capitalist spirit In generating long-run growth, we want to emphasize that our model Is strictly complementary to many existlag models which have more or less concentrated on the technology and productivity progress. In fact, as the capitalist spirit model Just adds a cultural element to the existing models, It can embody all the contributions by both the traditional growth theory and the new growth theory. It Is a mistake to totally ignore the cultural elements in economic growth and development, but it is a blunder to just talk about culture without putting technology in its right place. This Is why Morishima (1982) explains the successful story of Japan by two factors: Western technology and Japanese
Confucianism. The balance between culture ind technology should be always maintained.
Here we prove Propositions three and four.
For proposition three, we only need to show that the terms In the parentheses of equation (31) 
